Recovery of function after lesions in the superior temporal sulcus in the monkey.
1. Ibotenic acid lesions in the monkey's middle temporal area (MT) and the medial superior temporal area (MST) in the superior temporal sulcus (STS) have previously been shown to produce a deficit in initiation of smooth-pursuit eye movements to moving visual targets. The deficits, however, recovery within a few days. In the present experiments we investigated the factors that influence that recovery. 2. We tested two aspects of the monkey's ability to use motion information to acquire moving targets. We used eye-position error as a measure of the monkey's ability to make accurate initial saccades to the moving target. We measured eye speed within the first 100 ms after the saccade to evaluate the monkey's initial smooth pursuit. 3. We determined that pursuit recovery was not dependent specifically on the use of neurotoxic lesions. Although the rate of recovery was slightly altered by replacing the usual neurotoxin (ibotenic acid) with another neurotoxin [alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)] or with an electrolytic lesion, pursuit recovery still occurred within a period of days to weeks. 4. There was a relationship between the size and location of the lesion and the recovery time. The time to recovery for eye-position error and initial eye speed increased with the fraction of MT removed. Whether the rate of recovery and size of lesions within regions on the anterior bank were related was unresolved. 5. We found that a large AMPA lesion within the STS that removed all of MT and nearly all of MST drastically altered the rate of recovery. Recovery was incomplete more than 7 mo after the lesion. Even with this lesion, however, the monkey's ability to use motion information for pursuit was not completely eliminated. 6. The large lesion also included parts of areas V1, V2, V3, and V4, but analysis of the visual fields associated with this lesion indicated that these areas probably did not have a substantial effect on recovery. 7. We tested whether visual motion experience of the monkey after a lesion was necessary for recovery by limiting the monkey's experience either by using a mask or by using 4-Hz stroboscopic illumination. In one monkey the eye-position error component of pursuit was prolonged to greater than 2 wk, but recovery of eye speed was not. Reduced motion experience had little effect on recovery in the other two monkeys. These results suggest that such visual motion experience is not necessary for the recovery of pursuit.(ABSTRACT TRUNCATED AT 400 WORDS)